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_ AUTHOR; Dyatkina, M, Ye, (Moscow) 
TITLE: 
Investigation of the Nature of Chemical Bonds and Atom Valences in 


Inorganic C : 
, g ompeunds by the KAbsorption Edges in X-ray Spectra 


PERIOD : 
ICAL: Uspekhi Khimii, 1957, Vol 26, Nr 1, pp 45=53 (U.S.S.R ) 
ABSTRACT: | 
The problems most important in the theory of formation of inorganic 


This method allows 
in individual 
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Investigation of the Nature of Chemical Bonds and Atom Valences in 
Inorganic Compounds by the K~Absorption Edges in X~ray Spectra 


it possible to identify the atom or ion, The presence of absorption 
in the field of low energies indicates that the substances investi- 


There are 17 references, of which 4 are Slavic 
ASSOCIATION: 
PRESENTED BY; 
SUBMITTED : 


AVAILABLE: 
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o- S DIATE KA,M, yo" 
AUTHORS; Dyatkina, M. Ye., Shustorovich, Ye. if. 20-6-28/47 
TITLE: The Molecular Orbits of Systems Made up of Condensed Five-, 


Six- and Seven-Member Rings (Molekulyarnyye orbity sistem 
iz kondensirovannykh pyati-, shesti*i semichlennykh kolets) 


PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 6, pp. 1o21-loz2 (ssp) 


ABSTRACT: The authors are interested in the molecular orbits of the 


calculations confirm a conclusion of Dewar and Petitt 
(reference 3, 4). In different Systems, according to these 
calculations, the number of suitable molecular orbits is equal 
to the number of the existing pairs of K-electrons, so that 


Card 1/7 valent C-atoms may be ascribed to them. In a certain system 
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The Molecular Orbits of Systems Made up of Condensed 20~6428/47 

: Five-~, Six- and Seven-Member Rings : 
with 11 n-electrons 6 suitable orbits exist, so that such a 
condensed system must be inclined to the addition of an 
excess electron under formation of ¢ 42 1- The pentanyl, 
however, has no such inclination, But in another system only 
7 suitable molecular orbits and 15 x-electrons exist, so 
that the cycle ¢ Hig in the form of a single-charged cation 
must be stable. fe results for two of the systems investigatad 
here are called especially interesting. In the first one of 
those the authors found 6 suitable molecular orbits so that 
lo n-electrons exist. Therefore the cycle C, H,. is supposed 
to be inclined to the addition of 2 excess sfod8rona under 
formation of a double-charged anion. In the second case of 
Special interest 16 t-electrons and only 7 suitable molecular 
orbits exist, so that such a system must be inclined to 
giving off 2 electrons with transition to a double-charged 
cation. Therefore such a condensed system is supposed to con- 
sist of three seven-member rings in the form of the salt 


(C,H) 242. There are 1 table, and 4 references, 0 of 
16°16 
Card 2/2 which are Slavic. 
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[Atomic structure and chemical bonds; an introduction to 
the present-day theory of chemical bonds represented by 
visual aids] Stroenie atoma i khimicheakaia sviaz!s: 
vvedenie v sovremennuiu teoriin khimicheskoi sviasi na 
osnove nagliadnykh predstavlenii. Moskva, Igd-vo inostr, 
litery, 1958. 66 p. [Translated from the German] 
(MIRA 12:6) 
(Chemical bonds) 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720014-1" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720014-1 


AUTHOR: byatkina, Me Yeu. S0V/78-3-9-7/38 
PITLE: ~ On the Electron Structure in the Compounds of Platinum With 
Ethylene (Elektronnoye stroyeniye soyedineniy platiny s etilenom) 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1958, Vol 3, Nr 9, pp 2039-2044 
(USSR) 

ABSTRACT: In the present paper the structure of the compound (CoH,Ptcl,)” 

was investigated with respect to its electron structure. In the 


compound (CH,Ptcl,)- the platinum state is as, The three 


bindings of platinum with chlorine atoms are formed at the ex- 
pense of the atom orbits diz and Py: Apart from that, two donor- 


acceptor bindings are formed. These donor-acceptor bindings can 
be regarded as three centered orbits that are occupied by eles- 
tron pairs, In the cis-compound (C,H, )Ptcl, & double bend with 


chlorine atoms is possible at the expense of an s- and a d- 
orbit and 4 donor=acceptor bindings with 2 ethylene molecules, 
In the trans-compound (CoH,) Ptcl, the formation of a double 


Card 1/2 bond with two chlorine atoms and two donor-acceptor bindings 
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SOV/78-3-9-7/38 
On the Electron Structure in the Compounds of Platinum With Ethylene 
‘ at the expense of m-electrons with two ethylene molecules is 
only possible if the d~electron of platinum is excited to the 
prorbits and a d-orbit is released. In the cis-ccompound 
(C,H,),Ptcl,, in contrast to the trans-compound, the formation 


of 4 donor-acceptor bindings between two ethylene mcleculeg and 
one atom of platinum is possible, and it is stable. The results 
explain the lower stability of the trans-compounds as compared 
to the cis-isomers. There are 3 figures, 4 tables, and 3 re~ 
ferences, 2 of which are Soviet. 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii imeni N. So Kurnakova, 
Akademii nauk SSSR (Institute of General and Inorganic Chemistry 
imeni N. S. Kurnakov, As USSR) 


SUBMITTED: July 141, 1957 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


Shustorovich, Ye. M., Dyatkina, Ms Jee SOV/78=3-12-20/36 


I. The Valence State of the Elements of the First Transition 
Period in Bi-Cyclopentadienyl Compounds (I. Valentnyye 
sostoyaniya elementov pervogo perekhodnogo perioda v bis- 
tsiklopentadienil'nykh soyedineniyakh) 


$ 
Zhurnal neorganicheskoy khimii, 1958, Vol 3, Nr 12, 
pp 2721-2735 (USSR) 


In the present work a systematic calculation was made for the 
energies of the valence states of the first transition period 
elements (from Sc to Ni) in bis-cyclopentadienyl compounds 
(several valence states were calculated for each atom) using 
the method of (Slater) Sleyter-Kondor . In the molecules of 
these compounds exist the following bonds: unpaired electrons 


in the Cag orbit and dy etyz orbits of the metals; electron 
pairs in the Bay? Boye Cay orbits and in the free orbits of the 
corresponding metals, s, Por Pys Pi electron pairs in the 


x2y2? dy and free Cog orbits. ae relatively low energy of 


the valence state of the Tit and V permits the formation of 
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I. The Valence State cf the Elements of the First 
Cyclopentadienyl Compounds 

the compounds (C,H) > Ti’ and (CHE), ver, but e, 
lacking in these conpounds. Fron the results ottained it is 
possible to explain the divfacer.e in tne properties of the 
seandium compounds and those cs.ponnds of TA* ang ¥°*, which 
have a corresponding numte. Jlentacne. ft is alse possible 

tne 


to explain the diamagnoti. ri¢,orcies of (Cn 85) 5 Phy 


bonds are 
g a 


paramagnetism of (C,H), V¥', ti "agnetic properties of 
5 52 e 


Mn and (C,H. ), Fe’, the dau. tit of ferroeens, the 
stability of (CoH. ), Ni, 2) tap Detter 


of Cu with cyclopentadienry.. fn -.2 are 2 tab 
erences, 2 of which are Soviet. 
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AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


_Dyatkina, M. Ye. SOV/78~-3-12-36/36 


Concerning the Problem of the Structure of the Carbonyl Halides 
of Platinun (K voprosu o stroyenii karbonilgalogenidov platiny) 


Zhurnal neorganicheskoy khimii, 1958, Vol 3, Nr 12, 
pp 2810-2810 (USSR) 


The work of Irving and Magnusson showing the peculiarity of the 
compound Pt.CO.Hal, was discussed. The platinum atom is bonded 


with the CO addenda through n-bonds and is not directly bound 
through the carbon atoms. The halogens are bonded by two normal 
covalent bonds and a donor-acceptor bond. The CO group is 
perpendicular to the plane in which the Pt and halogen atoms 
are found. Similar structural representations were made for 
other carbonyl compounds and for compounds with other groups 
which contain n-bonds, as, for example, nitrosyl compounds. In 
Pt(NH,) ,(CN, CN.) the molecular group CN CN is bonded to the 


platinum atom by the C=N bond and not through the nitrogen 
atoms. There are 5 references, 2 of which are Soviet. 
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SUTTONS + Shirmasan, Me Ge , Uyatkina, Me Yee SOV /62-58-7-19/26 
SP er 
TITLE: Gn the Problem Coneerniue the Structure of the Ho(cn) 2” Ton 


(t , er ntpogvandti t¢ Fe fre 4- 
(K voprosu o stroyenti tonn Mo( Cit), ) 


tdaleniys khimicheskikh nauk, 


PER LODLAS leveatiya Akademii nauk SSSR, 
1958, Nx 7, pr. 998-899 (USSR) 

ABSTRACT; In onc of the previous papers (Ref 1) the authors discussed 
alevontls the maximum values znacheniya) of the functions 
a : a 2 
(as well -gs the angles hetween the directions of the maximun 


veluas) ealenlated for nybrid atomie orbits in the case of 
coordination rwmbers of * - 9, among them algo for the co- 
ordination uumbes 6. It wos shown that in the hybridization 
of asp? electrons 8 hybrid orbits of great maximum values 
‘ symmetry D,,) cen ‘tevelop, which would correspond to a 
configuratiofvexhibite? by the Bo(CN)47 ion. Dyukyulo (Ref 2) 
degls with the cume ceotle:, borever, he concludes that in 
the hybridizution of the Bh ay? Plectrone only relatively 
weak bonds cun be formed. .ccording to the opinion of the 
authors Dyukyulo arrived +t that conclusion because of the 
Sard V/s method employed by him (composition of hybrid orbits). In 
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’ AUTHOR: Dyatkina, M Hoscow) 74-27-1-2/) 


TITLE: Structure and Nature of the Compounds in Aromatic Complexes 
of Metals (Stroyeniye i priroda svyaz2y v aromaticheskikh 
kompleksakh metallov) 


PERIODICAL: Uspekhi Khimii, 1958, Vol. 27, Nr 1, pp. 57-93 (USSR) 


ABSTRACT: The problem of the nature of the chemical compounds in 
metal compounds with aromatic hydrocarbons is one of the 
most topical problems of the structure of molecules. The 
capability of the cyclopentadienyl group to produce conpounds 
with other elements alone is not surprising. But on the other 
hand the C_H.-group can appear as an anion of C_H in 


55 +2 

chemical compounds, in which case ion bonds to cations of 

electropositive metals are developing. After introductory 

descriptions of the structure of the molecules referring to 

a few papers published in foreign countries the author deals 

with the geometry of the molecules. Table 1 Gives radiographic 

data on the structure of several crystals of different in- 
Card 1/3 vestigated compounds. Then the author occupies himself with 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720014-1" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720014-1 


Structure and Nature of the Compounds in Aromatic Complexes 7-27 -1-2/4 
of Metals 


the molecules of ferrocene structure and with the problem 

of the cyclopentadienyl rings: The possibility of the con- 
figuration as a pentagonal prism, or as antiprism, or as a 
configuration with free rotation of the rings round the 
general axis. In detail the author deals with the electrono- 
graphic investigations in this field. Moreover the author 
deals with the energies of the bis-cyclopentadienyl compounds 
of the metals. They are especially stable, which was con- 
firmed by thermochemical investigations. It was referred to 
the investigations by Lippencott and Nelson, their computations 
of the thermodynamic functio.u.s which make it evident that 
(C.H,), belongs to the most stable ones, whereas (C,H, ) \Ma 


is of the lowest stability. The mass spectra as additional 
sources for finding out the energies of the substances under 
question, especially of the bis-cyclopentadienyl compounds, 
are mentioned, investigations of Friedman, Irsa and Wilkinson 
are referred to (see table 2). The magnetic properties of 
transition elements (perekhodnye) are especially considered. 
Among other things the particular magnetic properties of 
cara 2/3 (C,H. ) QuN are discussed, as well as those of the tricyclo- 
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‘Structure and Nature of the Compounds in Aromatic Complexes T-27-1-2/) 
of Metals 


Pentadienyls of the rare earth elements. In Special para- 
6raphs the author deals with the oscillation- and electronic 
absorption spectra and with the results of the investigation 


of (CoH, ) Fe, CoH.) Ru, (C.H,)Ti(CH,),, of which infrared 


Spectra as well as spectra of the combination scattering were 
obtained. Moreover the author discusses the investigations 


account of the facts discussed the author comes to the 
conclusion that there are different types of cyclopentadienyl 
compounds of the metals which differ from each other by their 
type of compound, Furthermore the author deals with the 
aromatic character of the bi-cyclopentadienyl compounds and 
the nature of the compounds in aromatic complexes of the 
metals. There are 8 figures, 6 tables, and 83 references, 


Card 3/3 1. Cyclic compounds~-Structural analysis 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/3 


‘The systems investigated are given in a table, where also 


Dyatkina, M. Ye., Dobryakov, S. H., sov/20-123-2-28/50 
rovich, Ye. M. 


The Molecular Orbits of Radicals With Non-Alternant Cycles 
(Molekulyarnyye orbity radikalov s neal'ternantnymi tsiklami ) 


Doklady Akademii nauk SSSR, 1958, Vol 123, Nr 2, pp 308-311 
(USSR) 


The authors first discuss the characteristic features of 
systems with non-alternant cycles which were determined by an 
earlier paper (Ref 1). These results induced the authors to in- 
vestigate also other compounds with five- and seven- membered 
cycles, namely radicals which are analogous to diphenyl methyl 
and dinaphtyl methyl with cyclopentadienyl-, cycloheptatrienyl, 
and azulenyl residues. Calculations were carried out by the 
simplified method of molecular orbits under usual conditions. 


the number of connecting (svyazyvayushchiy), non-conneoting 
(nesvyazyvayushchiy), and separating (razrykhlyayushchikh ) 
levels of these molecules are mentioned. Various details con- 
cerning these systems are given; the following conclusions may 
be drawn: 
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Cycles 
Cos like the radical cyclopentadienyl, 


be stable in form of a Singly charged anion, and 


Ch) in form of a Singly charged cation, as 


e.f,. tropyl. In the same way also such systems must behave in 
which, apart from the non-alternant ring, also a condensed 
6-membered ring exists. The radicals with heptalinyl rests have 
& non-connecting level. Finally, some structural common 
features and differences between the structure of the systems 
listed in the table are pointed out. There are 1 table and 3 
references, 2 of which are Soviet. 


Card 2/3 
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5(4) SOV/78~4-2-25/40 
AUTHORS: Dyatkina, M. Ye., Shustorovich, Ye, M. 

Ci eee 
TITLE: The Valence States of the Central Atoms in Aromatic Complexes 


of Metals (Valentnhyye sostoyaniya tsentral'nykh atomov v 
aromaticheskikh kompleksakh netallov) 


PERIODICAL: Zhurnal neorganicheskoy. khimii, 1959, Vol 4, Nr 2, 
pp 402-416 (USSR) 


ABSTRACT: The valence state of the central atoms in aromatic complex 
compounds of the type (C,H. ) Me (Me = v*, v, ort, Cr, Mo, 


and Fe**) is discussed. The excitation energies of the basic 
state and of the varioug valence states of the configurations 
a4, ad, a and d~ are shown in detail in table 1, Considering 
the excitation energies in the various valence states, the 
diamagnetic properties of dibenzene chromium, dibenzene 
molybdenum, and of divalent dibenzene iron can be explained. 
The excitation energies were calculated on account of the 


Card 4/2 the type dibenzene-chromium can be calculated from the 
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50V/78-4~2-25/40 
The Valence States of the Central Atoms in Aromatic Complexes of Metals 


energies of the various valence states. The donor-acceptor 
functions between the electronic couples of the benzene 


cycle and the free orbitals of the central aton, B84. and 
aRt ye are decisive in the case of these compounds. There are 


2 tables and 6 references, 2 of which are Soviet, 


SUBMITTED: November 1, 1957 
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5(4) 
AUTHORS : Shustorovich, Ye. Ma, Dyat sov/78-4-3-11/34 
TITLE: The Valence States of the Central Atoms in the Aromatic 


Complexes of Metals (Valentnyye sostoyaniya tsentral'nykh 
atomov v aromaticheskikh kompleksakh metallov) 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 3, 
pp 553 - 558 (USSR) 


ABSTRACT: In the formation of bis-cyclopentadienyl compounds of the 
elements of the second and third transition periods the 
valence state is similar to that of the elements of the first 
transition period and is characterized by odd electrons in 


+ 
shells d_,4_(e,_). The difference between the excitation 
XZ yz* 1g 


energies of Fe (110 keal) and Ru (35-37 kcal) in a corresponding 
valence state is responsible for the higher stability of 
ruthenocene compared to ferrocene. In view of the magnitude 

of the energy of (C,H) or this compound is believed to be 


diamagnetic. 61 kcal (instead of 82 kcal with titanium) are 


Card 1/3 4 


required to excite the d’ configuration in zirconium. For 
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The Valence States of the Central Atoms in the Aromatic S0V/78-4-3-11/34 
Complexes of Metals 


Card 2/3 


this reason the bonds for forming bvis-cyclopentadienyl 
compounds are more favorable in zirconium than in titaniun. 
The difference between the energy of the valence states 
+ + 2 , : 
xz%y2tx2-y2%,2 and Geo y 25 y2ay2 is 12 kcal. A comparison has 
shown that the energy of the valence state of rhenium is lewer 
than that of manganese. The energy required for exciting 


rhenium al is 72 keal, for manganese al it is 132 kcal. The 
energy difference is one of the main causes for the difference 
in properties between manganese and rhenium. Manganese does 
not form compounds, rhenium forms the compound (C,H, )pRe*. 


The excitation energies of Mn and Re ina corresponding 
valence state have not been compared because there are no data 
on the rhenium spectra. The excitation energy in the 


a configuration of yttrium is near that of scandium (97 kcal) 
and amounts to 84 kcal. In the case of yttrium and scandium, 
lonogenic tricyclopentadienide is formed. The valence states 
in the cyclopentadienyl compounds of nickel, palladium,and 
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platinum have been discussed. Palladium shows the initial 
state ap with an excitation energy of 110 kcal. Platinum has 


the valence state as and differs from the initial states of 
nickel and palladium. This state is favorable for combining 
the platinum atom with 2 chlorine atoms and 2 ethylene 
molecules in cis-configuration. The structure of platinum 
cyclopentadienyl in the initial state has electron 
configurations which favor the formation of donor-acceptor 
bonds and dative bonds with two double bonds. There are 

9 references, 5 of which are Soviet. 
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TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


S0V/78-4-6-12/44 
Dyatkina, M. Yes, Syrkin, Ya. K. 


On the Problem of the Stereochemistry of the Bimolecular 
Substitution in Complex Compounds (K voprosu o stereokhimii 
binolekulyarnogo sameshoheniya v komplekmykh soyedineniyakh) 


Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 6, pp 1285-1290 
(USSR) 


The stereochemistry of the bimolecular substitutions in octa- 

hedral and quadratic complexes was investigated. It was found 
that in the case of the transition of the configuration of 

the complex from the quadratic to the bipyramidal one a 
substitution of the addends occurs as well as a change of 

the valence state of the central atom. In the case of the 
bimolecular substitu ion in octahedral complexes it is possible 
hat the free orbits with greater principal quantum number 

take part in the development for the production of complex 
compounds with additional substitution groups. The intermediate 
complexes with tetragonal pyramidal structure are important 

in the kinetics of the reaction of the bi- and tetravalent 
platinum. In the case of the substitution in complexes with 
quadratic configuration the formation reaction proceeds under 
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formation of intermediate complex compounds with tetragonal 
and pyramidal configuration. There are 7 figures and 6 
references, 3 of which are Soviet. 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii im. WN. S. Kurnakova 
Akademii nauk SSSR 


(Institute of General and Inorganic Chemistry imeni N. 5S. 
Kurnakov of the Academy of Sciences, USSR) 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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SOV/30-59-6-2/40 
Syrkin, Ya. K., Corresponding Member, Academy of Sciences, USSR, 


Dyatkina, HM. Ye., Doctor of Chemical Sciences 
Ore RSA NRE 


The Present State of Quantum Chemistry (Sovremennoye 
sostoyaniye kvantovoy khimii) 


Vestnik Akademii nauk SSSR, 1959, Nr 6, pp 13-25 (USSR) 


The beginnings of quantum chemistry are to be found in the work 

by W. Heisenberg (1926) who investigated the first multi-elec- 

tron system ~- the helium atom - as well as in the work by : 
Heitler and London who used the same method for investigating i= 
the hydrogen molecule H, (1927). In these investigations the 


physical reasons for the formation of a covalent bond were dis- 
covered for the first time, however, no accurate solution of 
the Schrédinger equation for these problems could be obtained. 
For this reason an approximation method had to be applied. It 
may be seen from it that in the near future it will herdly be 
possible to obtain reliable values in quantum chemistry of the 
dissociation energy by theoretical computations. Concerning 

the problems of a survey of the existing approximated and exact 
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methods of computation the authors of this article refer to the 
paper by P. Levdin (footnote oe Furthermore, a number of 
interesting results obtained in the field of qualitative con-~ 
clusions from chemical quantum computations are demonstrated, 
the values of which are acknowledged by the authors, 

cepts concerning the directiv 


spectral properties of 
There are 1 figure and 
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TITLE: 
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ABSTRACT; 
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Dyatkina, M. Ye. S0V/62-59~6-11/36 


BTS A Rb a at Bd SRO Es ag ge 


Molecular Orbits of Chromiwr-dibenzene (Molekulyarnyye orbity 
dibenzolkhroma) 


Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, aS 
1959, Nr 6, pp 1025 - 1027 (USSR) ; 


The formation of the molecular orbits of chromium-dibenzene 
from the atomic orbits of Cr and that of the orbits of the 
two benzene molecules is regarded from the point of view of 
the group displacement law. (hromium-dibenzere was therefore 
taken for the investigation as with it, that is in benzene, 
there occur only orbits of paired electrons and no molecular 
orbits of unpaired electrons with electrons of the central 
atom. The problem is only qualitatively dealt with. With the 
following orbits a possible interaction was determined: the 
ocoupied orbit of the benzene molecule (B) of the symmetry 
or with the 4s orbit of Cr (hydride orbit from 4s and 3az7), 


the occupied orbit of B Bon with 4p , the occupied orbit of 


B Ste with 34,3 ae the occupied orbit of B ei with 4Pls 
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4Py and the free orbit of B 805 with 3a, 9 36,2 ys This cor- 


responds to the formation of three donor-acceptor bonds ay the 
expense of the occupation of the C H-orbit and the free d sp?- 
orbits of Cr, and of one donor-acceptor bond at the expense of 
the occupied dy d2_ye-orbits of Cr and the free orbit of 


Cele. There are 9 references, 1 of which is Seviet. 
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a (Institute of General and Inorganic Chemistry imeni N. S. 
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AUTHORS: Shirmazan, M. G., Dyatkina, M. Ye. 

— nema 
TITLE: Studies of Directed Valencee. Report 1. Direction and Maximun 


Value of Hybrid Orbitals for the Coordination Numbers 2, 3, 4 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 9, pp 1553-1561 (USSR) 


ABSTRACT: In the present paper an expression is found for the analytical 
calculation of the hybrid orbitals with the coordination nun- 
bers 2, 3 and 4 and for the symmetries Coy? Don? xy? Ta! Cay? 


and Dan 


possible to determine the direction of the maximum concentration 
and the maximum value of the hybrid orbitals. From the sum of 
the maximum values of these functions the question of the pos- 
sible existence of this or another symmetry can be solved. The 
angle between the directions of maxinun concentration was de~ 
termined for the symmetries from the various possible values of 
the valency angle. The symmetries are represented on the figures 
and the tables list the values of the angles. There are 

Card: 1/2 10 figures, 10 tables, and 5 references, 4 of which are Soviet. 


. On the basis of these analytical expressions it is 
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AUTHORS: Dyathines Ms ee) Poray-Koshits, M. A. s0v/20-125-5-21/61 
TITLE: A New Possible Type of Isomerism in the Octahedral 


Complexes of Some Transition Elements, Especially Cu 
(O novom vozmozhnom tipe izomerii v oktaedricheskikh 
kompleksakh nekotorykh perekhodnykh elementov, v 
chastnosti Cu) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 5, 
pp 1030-1032 (USSR) 


ABSTRACT: A cis-trans-isomerism is known to be possible in the 
complexes mentioned in the title, which contain at least 
two kinds of ligands. In the case of a "regular" octahedral 
structure only the afcrementioned type of isomerism is to 
be expected except optical isomerism. However, the authors 
try to prove that in several cases additional types of 
isomerism of the aforesaid complexes may occur. According 
to modern conceptions concerning the field theory of 
ligands, distortions are bound to occur under certain 
circumstances in consequence of the Yan-Teller effect. This 
is really the case. This distortion ig bound to occur along 

Card 1/4 one of the oscillation coordinates. Recently several 
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research workers used these assumptions for the explanation 
of the distortion of the regular octahedral arrangement 

of ligands around the central atom in the case of the 
compounds of Cu (II), Cr (II), and Mn (III) (Refs 1, 2). 

It has, however, hitherto been neglected that in the 
presence of two types of ligands such distortions may 

cause further types of spatial isomerism. In the case of a 
tertragonal distortion the existence of two types is in 
principle possible: a). one corresponds to an extended 
octahedron, b) the other one to a compressed octahedron. 

In principle such an isomerism may occur as well in the case 
of six equal ligands. However, only distortions of the 

type a) have hitherto been found to occur in the case of 
equal ligands. An attempt was made (Ref 3) to explain this 
fact theoretically. The number of possible isomers in the 


case of the composition AX,Y52, (see Scheme) ig assumed to 


be the greatest. In the case of the type of distortion a) 
and b) three isomers are possible for each, This depends 
en the fact which of the three couples of ligands lies on 
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the axis which differs from the other ones. The authors 
assume that this very type of isomerism holds for the cases 
(Ref 4) of Cu(NH,) Br, and Cu(NH,) C1, with a coordination 


polyhedron Cu(NH;) 9X, . It was assumed (Ref 1) that those 


ligands that create a less intense field are bound to lie 
on the long axes. According to the increasing field strength, 
the ligands form a series Br¢€C1€H,0 CCcHoN CNH, ¢ CH)NH CH NE, 


(Ref 6) so that water and especially ammonia have to tend 
towards a position on a short axis, compared with bromine. 
This agrees with the structure of the a-isomer and explains 
why no beisomer is produced. In the latter the ammonia 
molecules would lie on the longer axis, contrary to the 
greater strength of the field produced by them. The 
probability of the formation of a compressed isomer b 
increases with increasing difference of the field strength 
which is produced by various ligands. The above-mentioned 
data indicate that the isomerism of Cu (II) compounds 
detected by Hanic (Ref 4) is not only based upon the 
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difference between the quadratic dey (ex ap a\cbybeidigntion 
and the linear sp~hybridization. The authors assume that all 
six ligands lie in all cases in the "internal sphere" 

around the copper atom. The existence of isomerism ig due 

to the distortion of the coordination octahedron in consequence 
of the Yan-Teller effect. There are 1 figure and 6 references, 
1 of which ig Soviet. 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii in. Kurnekova 
Akademii nauk SSSR (Institute of General and Inorganic 
Chemistry imeni Kurnakov of the Academy of Sciences ,USSR) 

PRESENTED; December 27, 1958, by I. I. Chernyayev, Academician 
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3: 3/00, 5:2900(8B) 66434 
AUTHORS: Shustorovich, Ye. Ms, Dyatkina, M. Ye. SOV/20-128-6-39/63 
TITLE: The Molecular Orbits of Dibenzene Chromium, Ferrocene, and the 
Cobalticinium Cation Co(C.Be)o 
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 6, pp 1234 - 1237 
(USSR) 
ABSTRACT: The authors start from the point of view that the electronic 


structure of aromatic metal complexes can be determined by the 
methods of molecular orbits (mo) only. Since M. Yamazaki (Ref 2) 
published the method for the quantitative calculation of the mo 
of ferrocene Fe(C.H.)» in 1956, the authors have been engaged 


in the calculation of the mo of dibenzene chronium Cr(C,By), 
and the cobalticinium cation Go(G.H.)> as well as the checking 


of the data concerning ferrocene given by Yamazaki. The calcula- 
tions were made according to the method developed by C. C. J. 
Roothaan (Ref 3). It was assumed that the mo of these compounds 
are formed of the mo of the rings CoH. and Cokes respectively, 


cara 1/4 (consisting of the 2px atomic orbits of the C-atoms) and a 
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nine 34°48 4p? atomio orbits of the central atom. Further, the 
following simplifying conditions were assumed to hold for the 
purpose of the calculation: 1) the 18 valency electrons of the 
complex are found in the positive field of the central atomic 


residue (crt, root, Co’) and the residue of the C-rings in 
which each of the C-atoms has a positive charge; 2) all 18 elec- 
trons are represented by Slater wave functions (Table 1); 3) in 
the matrix of non-orthogonality the non-diagonal terms 5,4 


(i 4 J) equal sero; 4) in the calculation of the Hy elements 


of the matrix all resonance integrals between not neighboring 
C~atoms were considered to equal zero, while for neighboring 
C~atoms Bag was assumed to equal 2.39 ev; 5) in the calculation 


of the diagonal elements By, of the matrix corresponding to the 


2px atomic orbits of the C-atoms the energy of the valency state 
of the (Wo = -11.28 ev) was considered as it is usually done 


in the calculation of the n-electron system; 6) in the matrix | 
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and the Cobalticinium Cation Co(C,H,) 5 


of the interaction of the electrons the integrals of the form 


2 27. 
pa(1)¥@(2) 
+l dt, dt, only were considered; 7) the interaction 
12 


of the 3d 2 atomic orbits with the mo of the C-rings could be 
z 


neglected, as can be seen from the integrals of non-orthogonali- 
ty given in table 2. The Calculated energies of the mo are con- 
tained in table 3. The distribution of the electron density and 
the calculated effeotive charges of the individual atoms of the 
molecules are given in table 4. In dibenzene chromium the 
Cr-atom has a positive char e@ of 1.147, in ferrocene Fe a charge 
of +.0.68, while in Co(C.H, > the Co-aton ig negatively charged 


(+0.118), Thus, in Cr(C. He). there occurs a shift of the elec- 


trons from the metal to the rings, while a dipole moment forms. 

The same effect occurs to & less degree in the case of ferro- 

cene. In the case of cobalticiniun, however, the electrons are 
Card 3/4 shifted from the rings to the central atom and compensate the 


ee 
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The Molecular Orbits of Dibenzene Chromium, Ferrocene, SOV/20-128-6~39/63 


and the Cobalsicinium Cation Co(c,H.)> 


original positive charge of Co to such an extent that the posi- 
tive charge of the cation complex seems to be distributed to the 
10 C-atoms of the rings. There are 4 tables and 7 references, 

2 of which are Soviet, 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii Akademii nauk SSSR 
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Sciences, USSR) 
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SHUSTOROVICH, Ye.M.; DYATKIWA, MW. Ye. 


Calculation of the ground state of the ferrocene molecule with 
the ald of the molecular orbital method with self-consistencye 
Zhur atiykt. khim. 1 noels109-121 Kye 160. (MIRA 13:8) 


i. Moskovekiy dnatitut tonkoy khimicheskoy tekhnologii imeni 
M.Y¥. Lomonesova 1 Institut obshchey 1 neorganicheskoy khimii iment 


NeSe Kur aakovae 
(¥errocene) 
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B023/B066 
AUTHORS: Dyatkina, M. Ye., Syrkin, Ya. K. 
Se es 
TITLE: Participation of d-Orhits in the Bonding of Atoms With a- 


and p-Electrons 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 8, 
pp. 1663-1668 


TEXT: The authors studied the increased stability of single bonds between 
equal atoms. These bonds constitute the simpler type of covalent bonds if 
they are not complicated by a partially ionic character. But even these 
bonds may have anomalities. Even in cases where atoms forming diatomic 
molecules have only one unpaired electron, there is a number of deviations 
from the simple distribution of energy in single bonds. All data confirm 
the low stability of single bonds in alkali metais, oxygen, nitrogen, 

and fluorine, and also increased stability of such bonds in elements of the 
copper sub-group, in phosphorus, sulfur, chlorine, and their analogs. The 
increased stability of single bonds between equal atoms of sulfur, phosphor, 
chlorine, and their analogs, as well as of elements of the copper sub-group 
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as compared with oxygen, nitrogen, fluorine, and alkali metals may be 
explained by the participation of electron pairs and free d-orbits in 

bonding. Electron pairs and free d-orbits may also take part in the inter-~ 
molecular interaction in erystals and metallic compounds. Investigations ou 
of the authors are not mentioned. There are 6 references: 2 Soviet, 1 

Belgian, 1 German, and 2 US. 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii im. N. S. 
Kurnakova Akademii nauk SSSR (Institute of General and 
Inorganic Chemistry imeni N. S. Kurnakov of the Acadeny of 
Sciences USSR) 
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Computation of two-center molecular integrals including orbitals. 
Zhur. fiz. khim. 34 no.3:644-650 Mr '60. (MIRA 13:11) 


1. Inatitut tonkoy khimicheskoy telchnologii imeni M.V.Lomonosova 
Adademiya nauk SSSR 1 Institut obshchey 1 neorganicheskoy khimii 


imeni N.S.Kurnakova. 


(Molecular theory) 
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B015/B063 
AUTHORS: Shustorovich, Ye. M. and Dyatkina, M. Ye. 
PN oe Poe ee at 
TITLE: Some Molecular Integrals With the Participation of 3d, 4s, 
and 4p Orbits 
PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 8, / 
pp. 1843-1846 ve 


TEXT: In Ref. 1, the authors had obtained general formulas for the calcula~ 
tion of the Coulomb integrals and of the integrals of electron aftraction 
by nuclei for any combination of Slater's atomic orbits. The representation 
applied was similar to that of Roothaan (Ref. 2). In the present work, the 
authors have derived equations for calculating integrals with the parti- 
cipation of 3d, 48, and 4p Slater atomic orbits. These equations were ob- 
tained from calculations of the molecular orbits of aromatic metal com- 
plexes of the metals of the first transition period of the periodic systen. 
The integrals of nuclear attraction and one-center Coulomb integrals are 
exactly calculated, whereas simpler approximate equations are proposed 

for the two-center Coulomb integrals. Some two-center Coulomb integrals 
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are given for illustration. There are 3 references: 1 Soviet and 2 US. 
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54). 5/020/60/131/01/031/060 
AUTHORS: Shustorovich, Ye. M., Dyatkina, M.Ye. B011/B006 
a 
PITLE: The Electron Structures of Chromocene and Some Releted Con- 
pounds 
PURIODICAL: Doklady AkeGenii nauk SSSR, 1960, Vol 131, Kr 1, pp 113-116 
(USSR) 
ABSTRACT: Me authors calculated the molecular orbitals (MO) of chromo- 


cene according to the method by S. S. J. Roothaan (Ref 2) in 

a generalized fora for radicals (Ref 4) (since (C.He) ocr 

possesses unpaired electrons). the sinplifications used in : 

reference 1 were wlso applied in this cxvlculation, The NO of DG 
4 (Cals) 9¢r and their energies are given in table 1, The authors 


give a schene of the ground state of chromocene (A). The pos- 
sibility of a different triplet state (B) in which the two un- 
paired electrons lic in « twofold degenerate level Coe (higher 


than the level Ol ae occupied by one pair of electrons) is ex- 


cluded since a self-consistent HO cannot be found for B. Since 
Card 1/4 the calculated energies of the levels Cog and aT (-5.22 ev 
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and -4.62 ev) lie close to exch other, the diamagnetic state 

(see scheme V) trust lic in imuediate proximity of the cround 
state. Thus it follows thet the observed parausgnetisn of 
chromocene and the absence of an cquilibriun between its para- 

end dienagnetic forms are due to the difference in the energies 

of the initial valence states and not to a great differcnee 

in the energies of the higher occuzied electron levels. ‘hese 
valence states yield the corresp:. ding moleculer states A and 

B (128 keal and 167 kel). the leticr conclusion evidently WV 
holds not only for chvorecene, but also for other eromatic 
couplex compounds. In all the molecules investigated by the 
authors, the hi;,her occupied syiuetry levels are Con and a! 


1G 
The energies of these levels lie very close to each other. In 
C,H Fe and (C.H.).,Co thee levels are above the eat 
(Cots) 2 (Cats) y 26 1c 
levels. In the chromium comeounds, inversicn occurs (orokebly 
due to the sector influence of the donor bonds), so thet 
is lower then a'. . In eros tie ca lox co conde these 


if 


e 

26 
Le) A 

levels evidently verze on an acciccatel] ceseneracy (confiriucd 

Cave 2/4 by refersnee GY. Gincs Usere exist theee levels, the energies 
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Card 3/4 


of which lie close to each other (two e, levels and one er 


level), the difference between the states characterized by dif- 
ferent electron distributions in these levels must be very 
slight with respect to their MO energies. This confirms an 
assumption made previously by the authors, i.e., that the number 
of unpaired electrons in aromatic complex compounds is de- 
termined by the difference in the energies of the initial 
valence states. From the coefficients of the atomic orbitals 

in the MO of chromocene the following charge distribution is NG 
derived: +1.70 of the charge on the Cr atom and -0.17 on every 

C atom. Thus the Cr atom is much more highly charged than the 

Fe atom in ferrocene (+0.68). Theessentinl difference in the 
properties of ferrocene {and chroriocene is connected with this 
fact. The similar magnitude of the chrrge on Cr in the bis- 
cyclopentadienyl compound on the one hend and the dibenzene 
compound on the other, together with the noticeably ionic 
character of chronmocene allow the assunption that chromocene is 
a partly ionic molecule, in which the benzene rings play the 
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vart of the anions. there are 3 figures, 1 table, and 10 ref- 
crences, 2 of which are Soviet, 


Aw COTMIGS: Institut obchchey i neor;cntcheskoy khinii in. ". S. Rurnakove 
Akademii nauk SSSR (Institute of General and Inorganic Chemistri 


_imeni N.S, Kurnakov of the Acadony of sciences, USSR 
OO AAS CRE te tener 6secevenemrnnee anpceansr annem ae 


Rua Gs October 31, 1959, by I. I. Chernyayev, Academician 


Diep Degas Cctoher 27, 1656 


Card 4/4 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720014-1" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720014-1 


8172 
2/020/60/133/o1/35/o10 
B011 /B003 


5° 3/00 

AUTHORS: Shustorovich, Ye. M., Dyatkina, M. Ye. 
Ceara te es TC ee 

TITLE: The Electron Structure of the Ferriciniun Cation and 


Other Aromatic Complex Compounds lof Metals 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 1, 
Ppe 141 = 143 


TEXT: The authors caloulated the molecular orbits (MO) of the ferri- 
cinium cation (Table 1) by using the methods described in previous 
papers (Refs. 1 and 2) and with the same approximations. Furthermore, 
they describe the calculation of the MO of the cation (C,B,)¢r*. They 


were, however, unable to make a proper selection of structures. Never- 
theless, they believe that the first structure (cf, Scheme) is more 
probable. The authors also attempted a self-consistent calculation of 
the molecules of (C,H) Co and (CoH, oV- They met with considerable dif- 


ficulties and, therefore, had to reatrict themselves to an estimate of 
the effective charges. The authors met with major difficulties also in VY 
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the case of the (C.H.) ov molecule; in this case, they only established 
the electron configuration of the molecule soe(0oe) (aj) and re- 


stricted themselves to estimating the effective charges. Table 2 offers 
the results obtained from the calculation of the effective charges on 
the central atoms and on the rings in all molecules. These results are 
discussed in the present and previous papers. The authors draw the fol- 
lowing conclusions: The distribution of the electron density in the ca- 
tions as compared to the corresponding neutral molecules corresponds to 
the detachment of electrons from the rings, since the effective charge 
of the central atom in all cations does not diverge much from the charge 
in neutral molecules. Especially indicative are the mogt reliable data 
on ferrocene (charge on Fe + 0.7, on the rings 0.35 each) and on the 
ferricinium cation (+0.6 on Fe and +0.2 on the rings). This result fits 
those obtained from experiments (according to A. N. Nesmeyanov and 
E.G. Perevalov; not published). Calculations revealed that in the 
CoH. oor cation the positive charge is concentrated on the central 


atom, while the rings have a smaller negative charge. The latter is much / 
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smaller than in dibenzene chromium, so that the. passage of (C (He) cr to 


the cation must be accompanied by a weakening of the tendency toward 
nucleophilic substitution. The high electron density in ferrocene- and 
dibenzene chromium|molecules and rings is in agreement with the aromatic 
character of these complexes (Ref. 1). The high n-electron density be- 
comes also manifest in that ferrocene |(like benzene) forms molecular 
compounds with the electron acceptors. It follows from Table 2 that in 
the case of neutral bis-cyclopentadienyl compounds the effective posi- 
tive charge on the central atom in the neutral (C,H. )M molecules (Z) 


rises during.the early transition period in accordance with the atrength- 
ening of the ion character on the transition from vanadicene to chromo- 
cene (Ref. 6). This tendency reaches its maximum in the case of 

(C,H, ) Mn, which is known to be an ion compound with a +2 charge on the 


central atom. This is indicative of the presence of the five unpaired 
electrons. A further addition of electrons leads to a rapid weakening 
of the ion character in ferrocene, and especially in cobalticene. The ; 
course taken by the charges is shown in Fig. 1. Finally, ruthenocene VW 
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and ruthenicinium are compared with ferrocene and ferricinium. The au- 
thors did not receive the paper by R. E. Robertson and H. M. McConnel 
(Ref. 9) until the time the alips were corrected, and they discuss it 
therefore in an appendix. There are 1 figure, 2 tables, and 9 ref- 
erences: 6 Soviet, 1 German, and 2 British. 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii Akademii 


nauk SSSR (Institute of General and Inorganic Chemistr 
of the Academy of Sciences, USSR) 


PRESENTED: March 3, 1960, by I. I. Chernyayev, Academician 


SUBMITTED: March 1, 1960 a 
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VOLKOV, V.M.;.DYATKINA, M.Ye,_ 


Structure of the complex ion [OsHC i D 
T ° k1.AH SSSR 
no.2:351~353 S '60. : 5 : ae 13:9) 


l. Institut obshchey i neorganichesko 

y Khimii im. 8.8.Kurnakov 
Akademii nauk SSSR, Predstavleno akad. I.I. Ghemverayns 7 
(Osmium compounds) 
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3/2 92/*: [o0z/c01 /003/Cce 
5.8100 2205 Wu 1275 ola Mtbo BtOt / 2201 
AUTHORS: Shugtorovich, Ya. M. and Dyatkina, M. Ye. 
TITLE: Calculation of the ground states of dibenzene chromium, 


eobalticinium cation and chromecena by means of molecular 
orbits with self-consistence 


FERIODICAL: Zhurnal strukturnoy khimit, v. 2, no. 1, 1961, 49-58 
TEXT: Calculations have been made of the ground state of cobaltticinium ca- 
tion, (CoH. ,C +, of dibenzene chremium, (O,H,) Cr. and of the chromocene, 


(C,H. ) Or by the method of ¢. C J. Roothaan (Ref. 2, see below). The 


authors proceeded from the following data: interval Co - C 2.10 A} 

Cr - C 2.19 Ay C ~ C 1.435 Ay effective charge of the Slater orbits: F 
Gop 1.6 for C3 Sao, ig 0.8 for Cr, !.1 for Co; oaa 1.6 for Cr, 2.2 for Co. 
Calculation results are given in Table 5: motecular orbits of the complexes 
and molecular orbit energies. The lowest orbit is found te be the orbit ot) 
Bae symmetry, the highest with ferrccene and cobalticinium eo) with dibden- 
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zene chromium and chromocene a}. Levels fo. and a; have apvroximately 
‘ o 1S 


equal energies; thus, in accordance with the experimental data by 

H. McConnell (Ref. 5. see below) all molecules possess three quasi-degener- 
ate levels. Table 6 compares the calculated ionization potentials of 
(CoHs),Fe and (C,H ) or with the measured ones. It is concluded from the 
refatigely good gtesment batween calculated and measured values that the 
ionization potential of (C,H) Cr probably amounts to 4.19, and that of 


(C,H) Co" to 11.13 ev. Table 7 presents the distribution of electron 


density, and Table 8 the allowed transitions. For ferrocene, the transition 
energy was found to be equal +o 2.88, 3.81, and 4,96 ev; for the cobalt- 
icinium cation, it was equal to 3.10, 4.00, and 4.77 ev and in good agree- 
ment with the ultraviolet spectra. §S. N. Dobryakov ig thanked for his as- 
sistance in the calculations. There are 6 tables and 12 references; 

4 Soviet~bloc and 8 non-Soviet-bloc, The 2 references to English language 
publications read as follows: C.C. J. Roothaan, Rev. Mod. Phys., 23, 69, 
(1951); H. McConnell, W. W. Borterfield, R. E. Robertson, J. Chem, Phys., 
30, 442, (1959) 9 
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Calculation of ... : 3101/3201 


ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii im. Ht. V. 
‘ Lomonogova (Moscow Institute of Fine Chemical Technology imeni: 
M. V. Lomonosov); Institut obshchey i neorganicheskoy khimii 
AN SSSR im. N. S. Kurnakova (Institute of General and Inorganic 
Chemistry imeni N. S. Kurnakov of AS ussk) ‘ 


. 


: SUBMITTED: February 14, 1960 


Legend to Table 5; 1) symmetry; 2) molecule; 3) binding molecular orbits; 
a) type of orbit; b) energy (ev); . loogening orbits 
Legend to Table 6: 1) potential; 2) calculated; 3) measured 
Legend to Table 7: 1) compound; 2) effective charges (in atomic units); 
A at the central atom; b) at both rings; ¢c) at onezing; ad) ateery C atom; 
3).divole moments (in D); e) bond metal'- C; f) metal - ring 
‘Legend to Table 8: 1) single electron transition; 2) excited states of the y 
‘ molecules; a) orbital degeneracy (without consideration of electron - elec-  , 
tron interaction); b) symmetry of the states (under consideration of elec~- 
tron - electron interaction); 3) allowed transitions. 
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a rag aS cr st STS 8 
2 (D Noremuaa (C,1,),Fe | (GiHl,},Cr * 
we ee ee 
Bin it 
SET 


6,30 4,82 
7,05 6,9 4 


. Bs on 
Toth. + (D)dogerruanus sapanu (B aTOMHLEX MOMeNTU 
epuitiax) 
(D Coonunenne Sa ERED 
Na WENT: | oars oGoux | Ha ontoa fita Kanaose ‘rn 
eae | Humbuax | Kombue | atone C a KOLO 


(Collen Cr | 41,470 | —1,470 | —0,735 | —0,122 | 1,30 90 
(CsHs)3 Fo +0,682 0, 682 | —0,341 —0.068 0,57 2,64 
(CsHls)2Cr | +1,700 "700 | —0:850 | ~0/170 | 1,80 | 7,40 
(Calla)e Cot | 07118 | F118 $0,559 | +0, 112 
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B121/B208 
AUTHORS: Dyatkina, M. Ye., Markov, V. P., Tsapkina, I, V., Mikhaylov, 
Yuen 
TITLE: Electron structure of the group UO, in uranyl compounds 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 3, 1961, 575-580 


TEXT: The stability of the uranyl group in various compounds depends on the 
remaining atoms or groups appearing as addenda in the coordination sphere of 
uranyl. The uranium atom is characterized by a large number of free elec- 
tron orbits. There are donor-acceptor bonds between the ligands and uraniuw, 
which compete with the donor-acceptor bonds of the UO group. This competi- 
tion results in the formation of solid complexes of uranium with ligands of 
pronounced donor properties, such as ammonia, amines, thiourea, etc. The 
formation of secondary bonds between uranium and the ligands also depends 
largely on their ionic character. The nature of the bonds in the compounds 
UF and UOoF is discussed. The existence of donor-acceptor bonds with sec- 
ondary ligands prevents the appearance of additional donor-acceptor bonds of 
U with oxygen. By substituting H,0 or CO(NH,), for the secondary ligands 
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Electron structure ... B121/B208 Fl 
NO;, C50," or S0,"5 the number of donor-acceptor bonds is increased and the 

ee 
donor-acceptor bonds in the U=0 group are weakened. The v frequency 


asU0o 
thug decreases. This decrease occurs by strengthening the donor properties 
of the secondary ligands in uranium compounds. This result agrees with the 
observation made by V. M. Vdovenko, D. N. Suglobov, and ¥. A. Krasil’nikov 
(Ref. 12). The change of paramagnetic susceptibility by inclusion of sec- 
ondary ligands is discussed. By exchanging H,0 for CO(NH, ) in the sulfates, 


chlorides, and oxalates of uranyl, the paramagnetic susceptibility is slowly 
increased. The authors also discuss the change of the polarizability of 
the uranyl ion by inclusion of acceptor-donor ligands. The competition be- 
tween the donor-acceptor bonds of the U02 group and secondary ligands is 
observed in the following groups: Np0., Pudss Am04, TiO, 2rd, VO, etc. 


Mention is made of Ya. K. Syrkin, V. I. Belov, 4. N. Nesmeyanov, and T. P. 
Tolstaya. There are 17 references: 7 Soviet-bloc and 10 non-Soviet-bloc. 


SUBMITTED: September 21, 1960 
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Effective charge on the Ni atom in the nickelecinium cation. 
Shur.neorgekhim. 6 n0.5:1247-1248 My ‘61. (MIRA 14:4) 


(Nickel compounds) 
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D228/D307 
if uy YO < / 
AUTEORS : Shustorovich, Ye. M. and _Dyatkina, M, Ye. _ 
BGAN Eye Plectronic structure of the ferrocene molecule 


PERIUDICAL: Zhurnal strukturnoy khimii, v.3, no. 3, 1962, 345-346 
(2X9: The autnors compare data previously odtained by them (Ye.M. 
Shustorovicn et al, Dokl. AN SSSR, 128, 1234, 1959) about the eclec- 
tronic structure of the ferrocene molecule (C. i, JaFes with those 


of the Danish scientists J. P. Dahl and C. J. Batlhnausen, in order oe 
to verify the results of both sets of calculations. The items ite te 
cussed include: The ionization potential; the electron density 
distribution; the energy of the 3d 9 orbit; the MO sequence; and 

Zz 
the energies of single electron transfers. They conclude that their 
calculations agree best with the experimental evidence. 


ance kw ¢ Luergenirs Chern AS USSR 
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MORQZOVA, I.D.; _DYATKINA, MeYoo 


Spin density distribution in some metal ketyls. 
Dokl, AN SSSR 146 no.4:830-832 0 1g. (MIRA 15:11) 


1. Institut organicheskoy khimii AN SSSR, g. Kazan', 
Predstavleno akademikom B.A, Arbuzovym. 
(Ketyls—-Spectra) (Molecular orbitals) 
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eich meee Se 
Structure of uranyl and its analogs. Ee re ae ? eas) 
no.62724=747 "62. MIRA 


1. Institut 6bshchey 1 neorganicheskoy khimid imeni Kurnakova 
AN SSSR. 


(Uranyl compounds ) (Crystallography) (Moldgular orbitals) 
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VOLKOV, V.M.; DYATKINA, M.Ye. 


Locating the best 5 ee and TT—erbitals by the method of maximum 
overlup. Zhur.strukt.khim. 4 no.4:610-616 Jl-Ag '63, (MIRA 16:9) 


1. Institut obshchey 1 neorganicheskey khimii imeni Kurnakeva, 
(Valence (Theoretical chemistry)) (Melecular orbitals) 
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LAVAS AS MAREE ae 


Determination of the most stable configuration of molecules 
by the method of maximum overlap, Zhur,strukt.khim, 4 no.5: 
728-733 S-O '63, (MIRA 16:11) 


1. Institut obshchey 2 naorganicheskoy khimii imeni N.S. Kurnakova 
AN SSSR, 
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LEVIN, A.A.; VOLKOV, V.M,; DYATKINA, M.Ye. 


Theoretical examination of the stersochemistry of complex compounds 

of elements with F~elsctrons. Part 1s; Conversion of the f-orbital 

of the central atom. Zhur.strukt.khim. 4 no.6:930-934 N-D ‘63. 
(MIRA 17:4) 

1. Institut obshchey i neorganicheskoy khimii imeni Kurnakova 

AN SSSR, 
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nae 
"Chemical bonds in complex compounds" by I.B, Bersuker, A.V. 
Ablov. Reviewed by M.E, Diatkina, Zhur. neorg. khim. 8 no.7: 
1797-1798 Jl '63, (MIRA 16:7) 


pone compounds) (Chemical bonds) 
Bersuker, I.B.) (Ablov, A.V.) 
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VOLKOV, V.M.; DYATKINA, M.Ye. 


Participation of an unshared pair of electrones in hybridisation. 
Zhur. neorg.s khim, 8 no.8:1620-1885 Ag '63. (MIRA 16:8) 


1. Institut obshchey i neorganicheskoy khimii imeni Kurnakova 
AN SSSR, laboratoriya stroyeniya neorganicheskikh soyedineniy. 
(Molecular orbitals) (Hybrides) 
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MOROZOVA, I.D.; DYATKINA, M.Ye, 


Spin density distribution in aromatic metal ketyls. Dokl. AN SSSR 
19 no.2:337—339 My *63. (MIRA 16:5) 


1.. Institut organicheskoy khimii AN 356R v.g. Kazani i Institut 
obshchey i neorganicheskoy khimii im, N.S.Kurnakova AN SSSR. 
Predatavleno akademikom B.A. Arbuzovyn. 


(Organometallic compounds ) (Molecular orbitals) 
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VOLKOV, V.M.; LEVIN, A.A.; DYATKINA, M.Ye. 


On the relative stability of isomers in MX=2¥2 molecules. 
Dokl, AN SSSR 152 no.23359-362 S '63, (MIRA 163 11) 


1. Institut obshchey 41 neorganicheskoy khimii im, N.S, Kurnakova 
AN SSSR. Predstavleno akademikom I.I, Chernyayevym. 
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GOLOVNYA, V.A., doktor khim. nauk; ELLERT, C.V., kand. khim, nauk; 
SHUBOCHKIN, L.K., kand. khim, nauk; SHCHELOKOV. R.N., kand, 
khim, nauk; TSAPKINA, I.V., kand. khim. nauk; TRAGGEYM, Ye.N., 
kand. khim. nauk; NauKOV, V.P., doktor khim. nau, [deceased]; 
AT.TKHANOVA, Z.M.3_DYATKIN', M.Ye.,. doktor khim. nauk; MIKHAYLOV, 
Yu.N.; TSAPKIN,V.V,,kand.khim,nauk; BOLOTOVA,G.T. ,kand.khim.nauk; 
CHERNYAYEV,V.A.,doktor khim.nauk; KORCHEMNAYA,Ye.K., red. 


{Complex cor.pounds of uranium] Kompleksnye soedineniia urana. 
Moskva, Izd-vo "Nauka," 1964. 488 p. (MIRA 17:7) 


l.Akademiya nauk SSSR. Institut obshcley 41 neorganicheskoy 
khimii. 4. Laboratoriya khimii kompleksnykh soyedineniy ak- 
tinidov Instituta obshchey i neorganicheskoy khimii AN SSSR 
(for all except Korchemnaya). 
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_DYMTRINA, Mites; MIKHAYLGV, Yu.N. 


awn a4 


Nature of tho Be-G bond in f ReO (Cll, Zair,atrukt khis, 
5 H 726 
5 no, 2:325 Mr-Ap '64. (MERA 1726) 


lL. Institut obshches L neorranicheskoy Bhimli tment NS, 


Kurnakova aN 8554, 
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OViMey DYATKINA, Moves. 


Theoretical study of the stereachenistry of complex compounds 
with f-clectrons, Part 2; Determination of the most s 

configuration of the Th 
overLan. 


table 
(sesj4~ ton by the method of maximum 
Zur. strukt. whim’ § no.4:611-619 Ag ‘64, 


(MEA 18:3) 
: 5 Scheskoy kKhimii imeni Kurnaxova 
i, Institut obshchey i neorganichesxey nimi 
AN SSSR. 
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LEVIN, A.A.; YARYUSHCHENKO, L.1I.; DYATKINA, M.Ye. — 


Application of the variation-iteration method for the 
determination of the most stable configuration of MX, 
molecules, Part 1: Molecules of MX, in approximation of 
SX =bonds, Zhur. strukt. khim, 5 no.4:654-655 Ag ‘64. 

(MERA 18:3) 
1. Institut obshchey i neorganicheskcy khimii imeni Kurnakova 
AN SSSR. 
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CHARKIN, O.P.; DYATKINA, M.Ye, 


Geometric structure of halide. of elements of group 3 of the 

periodic table. Zhur. strukt. khim. 5 no.6:921 923 MD '64. 
(MIRA 1834) 

1. Institut obshchey i neorganicheskoy khimii imeni Kurnakova 

AN SSSR. 
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CHARKIN, 0.P.3; DYATKINA, M.Ye. 


Geometric structure of halides and oxides of elements of group 4 of 
the periodic table, Zhur. strukt. khim. 5 no.6:924-927 ND '64, 
(MIRA 18:4) 
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MOROZOVA, I.D.; DYATKINA, M.Ye. 


Spin density distribution in metal ketyls containing methyl groups. 
Dokl, AN SSSR 154 no. 3:687-689 Ja '64. (MIRA 17:5) 


1. Institut organicheskoy khimii AN SSSR, Kazan', i Institut 


obshchey i neorganicheskoy khimii im. N.S.Kurnakova AN SSSR. 
Predstavleno akademikom B.A Arbuzovym. 
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CHARKIN, 0.P.; DYATAINA, M.Ye. 
eae Nahe ete arin nS Ee oy 
Calculation of the Slater-Kondon parameters from atariec sovctra 
for atoms and ions of the second and third trenaitior periods. 
ghur, strukt. khim. 5 no.3:440-250 My-Je '6:. 


Geometry of halides of egiements of the second group of a peric.3 
table. Ibid.:451-454 Cin 


1. Institut obsnchey i neorganitcheskoy khimti imeni No.0. Rurnakcva 
AN SSSR. 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720014-1" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720014-1 


MOROZOVA, I.D.y DYATKINA, M.Ye. 


Negative spin density in methyl ketyls. Zhur. strukt. khim. 6 no.23 
278.282 Mr-Ap '65, (MIRA 18:7) 


1, Institut organicheskoy khimii AN SSSR, Kazan’ 1 Institut obshchey 
i neorganicheskoy khimii imeni Kurnakova AN SSSR, 
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TONOVA, G.V.j DYATKINA, M. Ye. 


Molecular orbitals of tetrahedral transition metal oxyanions. Report 
No.3s Orthovanadate fon, Zhur. strukt. khim, 6 no.2:283-285 Mr-Ap 
165, (MIRA 18:7) 


1. Institut obshchey 1 neorganichaskoy khimii imeni Kurnakova AN 
SSSR, 
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Nea at rea pean ma as en ie EE 


Calculation of the affinity to electron of transition elements 
by the gloculer method. Zhur. struk, khim, 6 no.3:422-135 My-~Ja 
965, (MIRA 18:8) 


1. Institut obshchey 1 neorganicheskoy khimii imeni N.S,K»yrnakova 
AN SSSR. 
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KLIMENKO, HeM.; KRYLOVA, YeoN,; MIKHALEVA, N.M.; CHURIXOV, Yu.I.3 DYATKINA, M.Ye. 


Computation of dicentric {oulomb integrals including 3d~, 48-, and 
4p orbitals, Zhur. struk.“khim. 6 no.3:407-421 My-Je '65. 

(MIRA 18:8) 
1. Institut obshchey i neorganicheskoy khimii imeni N.S,Kurnakova 
AN SSSR i Moskovskiy institut tonkoy khimicheskoy tekhnologii imeni 
M.V.Lomonosova, 
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IONOVA, G.V.3 DYATKINA, M.Ye. 


Molecular orbita of MnO3F, Zhur, neprg. khim. 10 no.922036-2040 S 
'65. ; (MIRA 18:10) 


1. Institut obshchey i neorganicheskoy khimii imeni Kurnakova AN SSSR, 
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BUSIAYEV, Yu.A, SHCHERBAKOV, V.A.3 DYATKINA, M.Ye, 


Nuclear magnetic resonance of Fl? in the solution of 
fluorides of the elements of the group IV, Zhur. strukt. 
khim, 6 no,1216.20 Ja~F '65, 

(MIRA 18:12) 
1. Institut obshchey i neorganicheskey khimii imeni N.S, 
Kurnakova AN SSSR i Radiyevyy institut imeni V.G, AN SSSR, 
Leningrad, Submitted August 22, 1964. 
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TONGA, GoVeg UYATKTNA, Melee. 


Koisenlar orbite of tetrahedral hydroxyanions of transition 
elaments, Report Noel Chromate and permanganate. Zhur, strukt. 
vhime 6 no.12128~136 Ja-F '65, 

(MIRA 18:12) 
1. Institut obshchey i neorganicheskoy khimil imeni N.S. 
Xurnakova AN SSSR. Submitted January 10, 1964. 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720014-1" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720014-1 


DYATKINA, M.Ye.; CHARKIN, OP. 
Valence state energies in the inert gag compounde and certain 
other halides, Zhur. strukt. khim, 6 no.1:17J-176 Ja-F 165, 
-—— (MIRA 18:12) 
2. Institut obshchey i neorganicheskoy khimii imeni N.S, 


Rursukova AN SSOR. Submitted Ogtoter 10, 1964, 
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KLIMENKO, N.M.g DYATKINA, M.Yo. 


Calculation of two~ecanter molecular integrals including 
ns-, hp~, and nd-atomic orbitals, Zhur.strukt.khin, 6 
10652755764 S=0 165, (MIRA 18312) 


1. Institut obshchey i neorganicheskoy khimii iment N.S, 
Kurnakova AN SSSR 1 Moskovskiy institut tonkoy khimicheskoy 
tekhnologii imeni M,V,Lomonosova. Submitted December 12, 1964. 
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IONOVA, Ca¥os DYATKINA, NeLon 


Molecular orbliaiy of “atratedral cxsanicn? cf transition metals, 
Repert Hood? FeO, wolecuies, Shursetrukt,khim, 6 1093 /96-7397 
ieD UE, (MIRA 18272) 


io Institut stshchay 1 necrganichaskcy Khim! inert 4,5 .Surnakova, 
2h SSSR, Submitted Merch 3, 25656 
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CHARKIN, 0.P.3 DYATKINA, M. Ye. Sia 
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Valence state energiee of transition metal atoms in gaseous 
molecules of halides 2 ge “Parbits: Bihalides, & Hts abhor. -strukt, -khim, 
6 now 42579 -590  Jl-Ag.,. 165 souetetik (MIRA 1931) 


1. Institut obshchey 1 neorganirheskoy khimii imeni K.S. Kurnakove - 
AN SSSR. Submitted January 30, 1965... i 
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KLIMENKO, N.M.3 DYATKIHA, M. Ye. 
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Calculation of auxiliary functions ose (Pe, Pb), occurring in 


the determination of twomcenter molecular integrals for the 
BM 2 
arbitrary f° Shur. stri st. khime 6 nos A:@4-613 Gleag '65 


(MTRA 1937) 
l. Institut obshchey 1 neorganicheskuy khimii imeni N.S. Kurnakova 


AN SSSR i Moskovskiy institut tonkoy khimicheskoy teknnologii 
iment M.V. Lomonosova, Sutmitted December 12, 1964. 
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GERMAN, E.D.; LEVIN, A.A.; DYATKINA, M. Ye, 


Spin-orbital interaction with self-consistency for molecules 

with open shells. Zur. strukt, khim. 6 now 42614-618 Jl-4g '65 
(MIRA 19:1) 

1. Institut obshchey 1 neorganicheskoy khim4i imeni N.S. Kurnakova 

AN SSSR. Subnitted December 30, 1962. 
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Fentee ge hs es Dyaticina, S.L.; Sherenettyeva, 8. Ns; Kel!n, A. Res 


Krasil'shchikov, A. I. BR 
TITLE: Corrosion and passivity of. ikateue ta sulfuric acid solution By] 
SOURCE: AN sss! Zhurnal fizicheskoy khimii, v. 37, no. 5, 1963, 1037~1042 


TOPIC TAGS: corrosion, passivity of titanium, electrochemical beiiavior of TL; 
passivating. adsorption layer 


ABSTRACT: The electrochemical and corrosion behavior of Ti in 5 and 10 N 
‘sulfuric acid solutions, alone and in the presence of additions of potassium 
iodide, tetraethylenmonium iodide, copper sulfate and nitric acid, ina 
nitrogen atmosphere, has been investigated by the potentiometric and discharge 
curve methods, as well as by gravimetric determination of the corrosion losses. 
Passivation is impeded by raising the temperature. The addition of I sup ~, 
Cu sup a+ and HNO sub 3 retards anodic solution of Ti in H sub 2 SO sub 4 and 
facilitates initial passivation of the metal. It is suggested that the 
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